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35. Consider any one of the alloys in the group as defined, such as the
one whose composition is represented in Fig. 6 by points on the vertical
GGf. Whatever may be the composition G, the initiation of crystalliza-
tion will occur at the intersection of the vertical GGf with the liquidus
surface ac, and, therefore, by the very definition of curve e, at the inter-
section of the same vertical with the curve e. Hence, it is apparent that
curveein the fictitious binary diagram retains at least a part of the signifi-
cance of the ternary surface ac from which it is generated; that is to say,
it locates all points where crystallization starts. It will soon be seen
that it can be denoted by the name liquidus only in this restricted
sense.

An analogous train of reasoning can be repeated in regard to the curve
/ by following the actual course of crystallization of the random alloy
GQ' located on plane DBE. In fact, in the limiting case where diffusion
in the solid phase and between the solid and the mother liquor is able
to equalize at all times the concentrations of all elements in the mixed
crystals, it is clear that the end of solidification will take place at a
temperature when the composition of the solid phase in equilibrium with
the last residual liquid is equal to the average composition of the entire
system. Therefore, in the case under examination, freezing of the
alloy GG' will be complete at point M, the intersection of the vertical GG'
with curve / on the solidus surface lid. This last curve in the fictitious
binary diagram, thus has a meaning limited to the curve of the end of
crystallization.

It is also easy to see why the two curves eand / in the fictitious binary
diagram do not possess the entire meaning of the two surfaces ac and
bd upon which they are located. In fact, the composition of the mixed
crystals which start to separate from the molten mass at temperature H
can be located on the solidus surface at I, in the manner already noted in
Sec. 28. The carbon concentration in this nuclear solid solution is
represented by a point L, the projection of / upon the plane DBE by a
ray parallel to AX. This point L always lies above the curve / in the
fictitious binary diagram, within the area between this curve and the
liquidus e. This last fact is an evident result of the assumed position and
curvature of the surface bd, which location is in agreement with all the
known experimental results upon soft and medium steels used for machine
parts.

It is therefore clear that each of the points on the curve / in the ficti-
tious binary diagram do not represent the carbon concentration of
the mixed crystals at equilibrium with a molten mass whose analysis
corresponds to a conjugate point on the surface ac somewhere along its
intersection with the same horizontal temperature plane.

As the temperature lowers step by step, the point representing the
true composition of the ternary mixed crystals in complete equilibrium will